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(54) REFRIGERANT TUBE FOR CONDITIONER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the sufficient 
strength against the pressure resistance and bending 
stress by the sufficient absorption of the vibration of a 
refrigerant tube by covering the outer surface of the 
welded part of the uneven part of a flexible tube formed 
in bellows state to the refrigerant tube with an elastic 
member having an uneven inner surface corresponding 
to the uneven part and cylindrical outer surface without 
gap. 

SOLUTION: The first valve of the outdoor unit of the air 
conditioner is connected to a compressor via a suction 
tube 4, and an accumulator and flexible tube 9 are 
provided in series on the way of the tube 4. The tube 9 
is formed of stainless bellows tube, and connected to 
the tube 4 as a refrigerant tube via a welded part 1 8. An 
elastic member 20a of a urethane rubber is filled in and 
brought into close contact with the outsides of the 
bellowsHike uneven part 19 of the tube 19 and welded 
part 18 to form the outsides flat. Thus, the tube 9 is 

reinforced without losing the flexibility, the strength and vibration absorbing properties are 
improved against the pressure resistant bending stress, and the corrosion of the part 18 is 
prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Refrigerant piping for air conditioners for which the external surface of the concave 
heights of the flexible tube formed in the shape of bellows and a weld zone with refrigerant piping 
considers being covered without a clearance by the elastic member which has the concave 
heights inside and cylindrical external surface corresponding to the above-mentioned concave 
heights as the description in refrigerant piping for air conditioners for which the flexible tube was 
connected to the serial in the middle of refrigerant piping connected between the compressor 
and the exterior unit. 

[Claim 2] Refrigerant piping for air conditioners according to claim 1 characterized by attaching 
in the concave heights outside of the above-mentioned flexible tube the division object in 
alignment with the longitudinal direction of a sleeve which has the concave heights inside which 
opposes the concave heights external surface of a flexible tube. 

[Claim 3] The flexible tube formed in the shape of bellows, and refrigerant piping for air 
conditioners according to claim 1 characterized by preparing shock absorbing material without a 
clearance and sticking it. 

[Claim 4] Refrigerant piping for air conditioners according to claim 1 characterized by preparing 
without a clearance the buffer made in the low elastic member, and sticking it from the sleeve of 
the elastic body of the method of outside in the clearance space of the flexible tube formed in 
the shape of bellows, and the sleeve of the elastic body which kept spacing in the method of the 
outside, and was arranged in the said alignment. 

[Claim 5] Refrigerant piping for air conditioners characterized by having prepared the buffer 
without the clearance, and having stuck it and equipping the inside or the periphery section of an 
elastic member with the mesh for reinforcement to the clearance space of the flexible tube 
formed in the shape of bellows, and the sleeve of the elastic body which kept spacing in the 
method of the outside, and was arranged in the said alignment 

[Claim 6] Refrigerant piping for air conditioners according to claim 5 characterized by having 

prepared without the clearance the shock absorbing material made in the low elastic member, 

and sticking it from the sleeve of the elastic body of the method of outside. 

[Claim 7] Refrigerant piping for air conditioners according to claim 5 or 6 whose sleeve is 

characterized by having elastic directivity by the shape of a cross-section rectangle. 

[Claim 8] Refrigerant piping for air conditioners to which shock absorbing material is prepared in 

clearance space with the sleeve of the flexible tube formed in the shape of bellows, and the 
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elastic body with which spacing was kept in the method of the outside, and it was arranged in 
the shape of a cross-section rectangle without a clearance, and is stuck to it, and the sleeve is 
characterized by to have elastic directivity in the air conditioner by which the flexible tube was 
connected to the serial in the middle of refrigerant piping connected between the compressor 
and the change-over valve. 

[Claim 9] A flexible tube is inserted in and equipped with ring-like low material in case low 
attachment welding of the refrigerant piping connected to a flexible tube and this flexible tube is 
carried out. Insertion connection of this edge is made at the edge of refrigerant piping at which it 
connects with a flexible tube. Low material After wearing immobilization, The manufacture 
approach of refrigerant piping for air conditioners which carries out low attachment welding by 
the RF low attachment approach, blowing off inert gas into refrigerant piping, and is 
characterized by making air blow off in refrigerant piping after low attachment welding 
termination. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] _. 
[Field of the Invention] This invention relates to an air conditioner and relates to refrigerant 
piping for outdoor units and its manufacture approach of an air conditioner especially. 
[0002] 

[Description of the Prior Art] Generally the oscillating absorption section which prevents 
transmitting vibration of a compressor to each heat exchanger is prepared in the regurgitation 
piping section from the compressor and the communication trunk of an outdoor heat exchanger 
and indoor heat exchanger, i.e., inhalation piping to a compressor, and compressor of an outdoor 
unit of an air conditioner. 

[0003] Drawing 15 is the perspective view showing the conventional piping structure shown in 
JP,61 -54163,1). In drawing, 1 is a compressor, it is elastically supported by the base of a device 
through a vibroisolating material 2, and the change-over valves 3, such as a four way valve, are 
arranged in the upper part. 4 is inhalation piping which ties this change-over valve 3 and 
compressor 1, and, on the way, has connected the accumulator 5. Regurgitation piping whose 6 
connects the above-mentioned compressor 1 and a change-over valve 3, and 7 and 8 are a 
suction pipe and a discharge tube, and the above-mentioned change-over valve 3 and a heat 
exchanger (not shown) are connected, and each of each [ these ] tubing is bent in the shape of a 
loop formation around the compressor 1 . _ 
[0004] Next, actuation is explained. A compressor 1 is made to drive, and if a refrigerant is made 
to compress and breathe out, vibration will occur in a compressor 1 . For this reason, this 
vibration spreads through the inhalation piping 4 and the regurgitation piping 6, and reaches to a 
heat exchanger through the change-over valves 3, such as a four way valve. However, since 
each refrigerant piping has bent in the shape of a loop formation around a compressor 1, a 
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vibration isolating action is performed and vibration is decreased gradually. 

[0005] With such conventional piping structure, the loop formation formed in piping increased, 

the die length of piping became long, oscillating resistance of a refrigerant not only increases, but 

the piping tooth space became large and there was a problem that the whole equipment was 

enlarged. 

[0006] moreover, the resonance state whose loop formation formed in piping increases and the 
operating speed of a compressor and whose resonant frequency of the pipe line was alike and 
followed, the number of the resonant frequencies of the pipe line also became large, and 
corresponded depending on the operating speed of a compressor — becoming — an 
intermediary with a large vibration — when the worst, it had led to breakage of piping. If there 
are many loop formations formed in piping when control to which the frequency of the input 
power of a compressor is changed and the operating speed of a compressor is changed 
especially is carried out, since the resonating frequency also increases, the design of a piping 
configuration and control of a compressor will become very difficult. 

[0007] In the slot 10 of the shape of a spiral which formed the flexible tube 9 fabricated with 
elastic next door deoxidized copper tubing as second conventional example which solves such a 
problem, respectively, and was formed in this flexible tube 9 in the shape of bellows along with 
the longitudinal direction at the periphery section by casting processing And while being formed 
with a rigid high ingredient and permitting bending of the shaft orientations of the above- 
mentioned flexible tube 9 thru/or a longitudinal direction rather than an elasticity **** copper 
tube, the technique to the direction of a path by tubing internal pressure which bends, thru/ or 
regulates deformation and raises the endurance of a flexible tube 9 as much as possible is 
indicated by drawing 16 thru/or drawing 18 . g 
[0008] Next, actuation is explained. The refrigerant compressed by the compressor 1 is breathed 
out and transported to the regurgitation piping 6 connected to this. Although a refrigerant will be 
compressed, the change-over valves 3, such as a four way valve, will be reached through the 
regurgitation piping 6 and the inhalation piping 4 and it will be further spread to a discharge tube 
8 and a suction pipe 7, since the flexible tube 9 is infixed in the discharge tube 8 and the suction 
pipe 7 like the above, vibration is absorbed by this flexible tube 9. 

[0009] Therefore, the vibration from a compressor 1 being absorbed with a flexible tube 9, and 
being spread to an outdoor heat exchanger (not shown) is prevented. Since it was formed with 
elasticity next door deoxidized copper tubing, the spiral-like slot 10 was established in the 
periphery section in accordance with shaft orientations and the coil spring 1 1 has fitted in 
loosely, the telescopic motion to shaft orientations is permitted, and radial deformation is 
regulated, pressure resistance and fatigue strength are increased, and a flexible tube 9 improves 

endurance. . . 

[0010] Moreover, a wire gauze is arranged in the periphery of the flexible tube which consists of 
metal bellows as third conventional example, the outside is further covered with the barrel which 
carried out the thinning of the center section, and the technique of controlling the curve posture 
of the metal accordion tube by vibration, and attaining reinforcement is indicated by JP,63 
75453 A. 

[001 1] Moreover, drawing 19 is the perspective view showing the conventional low attachment 
approach shown in JP,4~1 721 75,A, and the ring-like low material inserted in inhalation piping of 
the side which carries out low attachment of insertion side inhalation piping which carries out 
low attachment of the 4a, and the 4b, and which is inserted, and the edge of piping to which 12 is 
connected, and 13 are the electrodes for high-frequency induction heating at the time of RF low 
attachment which heats this ring-like low material part. 

[0012] Next, an operation of the conventional low attachment approach is explained. Insert the 
ring-like low material 12 in the edge of piping 9, and approach the edge of piping 6b after 
insertion connection, this edge is made to approach this connection part at the heating electrode 
13, and RF low attachment of the piping is carried out by heating a connection part and fusing 
the low material 12 according to the RF induced current which flows to a heating electrode. 

[0013] r , 

[Problem(s) to be Solved by the Invention] Since it is elasticity next door deoxidized copper 
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tubing, even if it is reinforced with the coil spring, using it by the air conditioner runs short of 
reinforcement, and work hardening generates a flexible tube in aging by vibration, and it becomes 
impossible however, for the conventional refrigerant piping for air conditioners to obtain enough 
flexible tubes, as shown in drawing 16 thru/or drawing 18 . 

[0014] Moreover, when a pressure is put on a flexible tube, for reinforcement by the coil spring, 
it changes to shaft orientations rather than radial, therefore the deformation over internal 
pressure becomes large. Furthermore, in the above-mentioned conventional example, although 
the direction of bending of vibration of piping of an air conditioner was originally larger than shaft 
orientations, since sufficient measures to bending vibration were not taken, it had the problem 
that stress increase of a flexible tube and destruction broke out. 

[0015] Moreover, since clearance space is between the concave heights of a flexible tube, and a 
barrel in the conventional example of the above third, Since stress concentrates on the trough 
of bellows, or Yamabe locally, there is a trouble that distribution of stress is fully hard to be 
performed and the thinning of the center section of the rubber barrel is further carried out, when 
deformation force, such as bending, works, Since it became easy to fracture when a crack goes 
into a center section by a certain cause, it was not able to be said as perfectness in respect of 
dependability. 

[0016] Moreover, since the conventional manufacture approach is constituted as mentioned 
above, piping serves as an elevated temperature by low attachment. Therefore, there was a 
problem that it was inapplicable to a component part to a weak pipe fitting at heat like the 
flexible tube which uses rubber etc. 

[0017] This invention was made in order to solve the above problems, and it aims at offering the 
air conditioner which fully absorbed vibration of refrigerant piping connected to the compressor 
of an air conditioner, and attached refrigerant piping with sufficient reinforcement to pressure 
resistance and bending stress at constant cost. 

[0018] Moreover, by the manufacture approach of this invention, it aims at acquiring the 
approach of manufacturing by which heat deterioration considered the weak flexible tube as 
refrigerant piping of high quality few with heat. 

[0019] . . £ . 

[Means for Solving the Problem] refrigerant piping by which refrigerant piping for air conditioners 
concerning this invention was connected between the compressor and the exterior unit on 
the way — the elastic member in which the external surface of the concave heights of the 
flexible tube formed in the shape of bellows and a weld zone with refrigerant piping has the 
concave heights inside and cylindrical external surface corresponding to the above-mentioned 
concave heights in refrigerant piping for air conditioners for which was resembled and the flexible 
tube was connected to the serial — a clearance — there is nothing — **** it needs — 

jj^ 5jC 5§C 5|C 5jC 5j£ 5|£ 5jC 5jC 

[0020] The division object in alignment with the longitudinal direction of a sleeve which has the 
concave heights inside which opposes the concave heights external surface of a flexible tube 
has attached and prepared refrigerant piping for air conditioners concerning this invention in the 
concave heights outside of the above-mentioned flexible tube. 

[0021] Refrigerant piping for air conditioners concerning this invention prepares without a 
clearance the flexible tube formed in the shape of bellows, and shock absorbing material, and 
they are stuck to it. 

[0022] From the sleeve of the elastic body of the method of outside, refrigerant piping for air 
conditioners concerning this invention prepares without a clearance the buffer made in the low 
elastic member, and it is stuck to it in the clearance space of the flexible tube formed in the 
shape of bellows, and the sleeve of the elastic body which kept spacing in the method of that 
outside, and was arranged in the said alignment. 

[0023] To the clearance space of the flexible tube formed in the shape of bellows, and the 
sleeve of the elastic body which kept spacing in the method of that outside, and was arranged in 
the said alignment, refrigerant piping for air conditioners concerning this invention prepares a 
buffer without a clearance, and it is stuck to it, and it equips the inside or the periphery section 
of an elastic member with the mesh for reinforcement. 
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[0024] From the sleeve of the elastic body of the method of outside, refrigerant piping for air 
conditioners concerning this invention prepares without a clearance the buffer made in the low 
elastic member, and it is stuck to it. 

[0025] As for refrigerant piping for air conditioners concerning this invention, the sleeve has 
elastic directivity by the shape of a cross-section rectangle. 

[0026] In the middle of refrigerant piping connected between the compressor and the change- 
over valve, refrigerant piping for air conditioners concerning this invention prepares shock 
absorbing material in the clearance space of the flexible tube formed in the shape of bellows, and 
the sleeve which kept spacing in the method of that outside, and has been arranged in the shape 
of a cross-section rectangle without a clearance, sticks it to it in the air conditioner by which 
the flexible tube was connected to the serial, and has directivity with that elastic sleeve. 
[0027] The manufacture approach of refrigerant piping for air conditioners concerning this 
invention A flexible tube is inserted in and equipped with ring-like low material in case low 
attachment welding of the refrigerant piping connected to a flexible tube and this flexible tube is 
carried out. Insertion connection is made at the edge of refrigerant piping at which this edge is 
connected to a flexible tube, low attachment welding of the low material is carried out by the RF 
low attachment approach, blowing off inert gas after wearing immobilization and into refrigerant 
piping, and air is made to blow off in refrigerant piping after low attachment welding termination. 
[0028] 

[Embodiment of the Invention] 

That gestalt 1. drawing 1 of operation indicated refrigerant piping of the compressor 
circumference of the outdoor unit of the air conditioner of this invention to be, and drawing 2 are 
the enlarged drawings showing the cross section of a flexible tube, and 14 is the outdoor unit 
base of an air conditioner, and is carrying out installation support of the compressor 1 elastically 
by the vibroisolating material 2. 1 5 is the first bulb of this outdoor unit, and the inhalation piping 
4 connects with the compressor 1, and, on the way, it has formed the accumulator 5 and the 
flexible tube 9 in the serial. 16 is an outdoor heat exchanger and is connected with the 
compressor by the regurgitation piping 6. 1 7 is bellows tubing made from the stainless steel of 
the above-mentioned flexible tube 9, and is connected to the inhalation piping 4 as refrigerant 
piping by the weld zone 18. 19 is bellows-like concave heights, the outside of these concave 
heights and the above-mentioned weld zone 18 is filled up with the elastic members 20, such as 
polyurethane rubber, and it sticks, and flattening of that outside is smoothly carried out like a 
cylindrical shape. <BR> [0029] Next, actuation is explained. In drawing 1 and d rawing 2 , a 
compressor 1 and vibration reach propagation and a flexible tube 9 in an accumulator 5 and the 
inhalation piping 4 as refrigerant piping. However, the vibration becomes quite small compared 
with vibration generated in the compressor 1. Therefore, vibration of the outdoor unit of an air 
conditioner will be reduced more sharply than the outdoor unit which is not using the flexible 
tube 9, as shown in drawing 1 1 . Moreover, although stress concentration happens according to 
deformation only with the bellows tubing 17 made from stainless steel although the elongation of 
shaft orientations arises and plastic deformation or destruction arises when a flexible tube 9 is 
filled up with a refrigerant, it distributes without stress concentrating on a specific part by the 
elastic member 20 which is polyurethane rubber prepared in the bellows-like concave heights 19 
exterior of a flexible tube 9 without the clearance, and the elongation of a flexible tube 9 can be 
regulated. 

[0030] About deformation of the direction of bending, sufficient flexibility required for oscillating 
absorption is acquired by the elastic member 20 which is the above-mentioned polyurethane 
rubber. Therefore, vibration of a compressor 1 is absorbed by the flexibility of the direction of 
bending, with the pressure resistance over fluid pressure maintained. Moreover, the periodic 
damping ratio at the time of vibration also goes up by the internal damping of the elastic member 
20 which is polyurethane rubber, and the effectiveness same with having attached the periodic 
damping machine in the flexible tube 9 is acquired. Therefore, with the gestalt 1 of 
implementation of this invention, the die length of refrigerant piping can be shortened, and since 
the tooth space which moreover arranges refrigerant piping can be made small, the 
miniaturization of an outdoor unit is attained. Furthermore, since it covers by the elastic member 
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20 whose weld zone 18 is also polyurethane rubber, a weld zone 18 can be intercepted from the 
matter which shortens moisture and the other lives of the open air, and corrosion etc. can be 
prevented. 

[0031] With the gestalt 1 of implementation of this invention, although the specification of the 
flexible tube is carried out to inhalation piping, a flexible tube may be connected to both 
regurgitation piping or regurgitation piping, and inhalation piping at a serial. Furthermore, although 
the specification of the polyurethane rubber is carried out as an elastic member, the same 
effectiveness can be acquired even if it uses a styrene rubber or silicone rubber. 
[0032] Gestalt 2. drawing 3 and drawing 4 of operation are the side elevation showing the 
decomposition side elevation and outline of a flexible tube which show the gestalt 2 of 
implementation of this invention. 20a has concave heights 19 inside which was divided along with 
the longitudinal direction of the sleeve made of rubber and which is the segmenter and opposes 
the external surface of the weld zone 18 with the inhalation piping 4 as bellows-like flexible-tube 
9 concave heights 19 outside and refrigerant piping made from stainless steel for 2 minutes at 
the above-mentioned concave heights 19, and is attached in concave heights 19 outside without 
the clearance at the adhesion condition. 

[0033] Next, actuation is explained. When a flexible tube 9 is filled up with a refrigerant and 
internal pressure is applied, it distributes without being stopped by the polyurethane rubber 20 
whose elongation of the shaft orientations of a flexible tube 9 is the sleeve made of rubber, for 
example, an elastic member, and the stress of a flexible tube 9 concentrating on a specific part, 
and the pressure resistance of a flexible tube 9 can be raised. Moreover, the polyurethane rubber 
20 which is an elastic member can distribute, and the stress by vibration can also avoid the 
stress concentration by vibration, and can prevent destruction. Moreover, the periodic-damping 
ratio at the time of vibration also goes up by the internal damping of the elastic member 20 
which is polyurethane rubber, and there is the same effectiveness as the case where a periodic- 
damping machine is attached to a flexible tube. Therefore, the die length of refrigerant piping can 
be shortened, and while the tooth space which moreover arranges refrigerant piping is small, and 
ends and the miniaturization of a unit of it is attained, a division object can be cheaply mass- 
produced with metal mold, and an attachment activity is also easy and it has the effectiveness of 
lowering cost. 

[0034] With the gestalt 2 of this operation, although the specification of the polyurethane rubber 
is carried out as an elastic member, even if it uses a styrene rubber, nitrile rubber, do lob 
RENGOMU, or silicone rubber, the same effectiveness can obtain. Moreover, trichotomy or a 
quadrisection object is sufficient as a division object. 

[0035] Furthermore, with the gestalt 2 of this operation, although the specification of the flexible 
tube is carried out to inhalation piping, a flexible tube may be connected with both regurgitation 
piping or regurgitation piping, and inhalation piping at a serial. Although the outside is carrying out 
the specification of the thing of a cylindrical shape with the gestalt 2 of implementation of this 
invention, of course, bellows is sufficient further again. 

[0036] The side elevation in which example 3. draw ing 5 shows the outline of the flexible tube of 
the gestalt 3 of implementation of this invention, and drawing 6 are the explanatory views 
showing the production process of this flexible tube. To the flexible tube 9 made from stainless 
steel welded to the inhalation piping 4 as refrigerant piping in drawing 6 The sleeve 21 made of 
nitrile rubber is beforehand arranged in the said alignment more greatly than the outer diameter 
of a flexible tube 9. The raw material which mixed shock absorbing material to the clearance 
space of a flexible tube 9 and the sleeve 21 made of nitrile rubber, and mixed the chain 
elongation agent and the cross linking agent to liquefied polyurethane rubber 20 is poured in. If it 
is made to harden, as shown in drawing 5 , what packing of the elastic member 20 which is 
polyurethane rubber prepared in clearance space with the sleeve 21 made of nitrile rubber 
without the clearance will be obtained. 

[0037] Next, actuation is explained. When a flexible tube 9 is filled up with a refrigerant and 
internal pressure is added, it is stopped by the elastic member 20 whose elongation of a flexible 
tube 9 is the sleeve 21 made of nitrile rubber, and polyurethane rubber, and the stress of a 
flexible tube 9 does not concentrate on a particular part, but is distributed, and pressure- 



JP-A-H09-1 52232 



Page 8 



proofing of a flexible tube 9 can be raised. Moreover, the elastic member 20 whose stress by 
vibration is also polyurethane rubber, and the sleeve 21 made of nitrile rubber distribute, and the 
stress concentration by vibration and destruction can be prevented. Furthermore, the flexible 
tube 9 required for oscillating absorption can be reinforced by carrying out the specification of 
the elastic member 20 and the sleeve 21 made of nitrile rubber which are polyurethane rubber. 
The periodic-damping ratio at the time of vibration also goes up further again by the internal 
damping of the elastic member 20 which is polyurethane rubber, and the sleeve 21 made of nitrile 
rubber, and the effectiveness same with having attached the periodic-damping machine in the 
flexible tube 9 is acquired. Therefore, the die length of refrigerant piping can be shortened, and 
since the tooth space which moreover arranges refrigerant piping is small and ends, the 
miniaturization of a unit is attained. 

[0038] Moreover, with the gestalt 3 of implementation of this invention, without needing big metal 
mold, since packing of polyurethane rubber can be obtained by impregnation of liquefied 
polyurethane rubber according to the configuration of a flexible tube, and a dimension, the 
flexible tube of the low cost which could manufacture using the terminal seal member and was 
excellent in pressure-proofing and oscillating absorptivity can be obtained, and, therefore, the air 
conditioner of low cost can be offered. 

[0039] Furthermore, with the gestalt 3 of implementation of this invention, although the 
specification of polyurethane rubber and the nitrile rubber is carried out, even if it transposes to 
a styrene rubber, do lob RENGOMU, isobutylene isoprene rubber, or silicone rubber, the same 
effectiveness can be acquired. 

[0040] Although formed in clearance space with the sleeve 21 made of nitrile rubber which set 
spacing to the flexible tube and the method of that outside, and was arranged in the said 
alignment with the packing of polyurethane rubber with the gestalt 3 of the gestalt 4. above- 
mentioned implementation of operation, the gestalt 4 of implementation of this invention set up 
more firmly than polyurethane rubber 20 degree of hardness hardening of the sleeve 21 made of 
nitrile rubber especially, and the usual rubber degree of hardness is chosen in 50 - 80 degrees. 
[0041] Thereby, the deformation at the time of the pressure load of a flexible tube 9 can be 
regulated with the sleeve 21 made of nitrile rubber, and pressure resistance can be raised. 
Moreover, oscillating absorptivity can be improved by the polyurethane rubber 20 poured into the 
interior. Furthermore, it can be used on broad conditions by choosing suitably the ratio of the 
degree of hardness of the polyurethane rubber 20 poured into the sleeve 21 made of nitrile 
rubber, and the interior according to a service condition. 

[0042] With the gestalt 3 of the gestalt 5. above-mentioned implementation of operation, or the 
gestalt 4 of operation, although the sleeve 21 made of nitrile rubber which set spacing to the 
flexible tube 9 made from stainless steel and the method of the outside, and was arranged in the 
said alignment is a thing cylindrical-bottom-less type, as shown in drawing 7 , it prepares without 
a clearance packing of the elastic member 20 which is polyurethane rubber in the clearance 
space of a flexible tube 9 and sleeve 21 made of bottoming nitrile rubber a, and is formed in it. 
[0043] With the gestalt 5 of implementation of this invention, since a terminal seal member can 
be abolished, it has the effectiveness it is ineffective to it being possible for a production 
process to decrease, and to be able to obtain the flexible tube of low cost, and to offer the air 
conditioner of low cost. 

[0044] Gestalt 6. drawing 8 of operation is the sectional side elevation showing the outline of the 
flexible tube of the gestalt 6 of this operation. As shown in drawing 8 , to the flexible tube 9 
made from stainless steel welded to the inhalation piping 4 as refrigerant piping The sleeve 21 
made of nitrile rubber reinforced with the mesh 22 of the product [ it is larger than the outer 
diameter of a flexible tube 9, and / inside ] made of a mesh, for example, rubber, is beforehand 
arranged in the said alignment. If the clearance space of a flexible tube 9 and the sleeve 21 made 
of nitrile rubber is made to pour in and harden the raw material which mixed the chain elongation 
agent and the cross linking agent to the liquefied polyurethane rubber 20 which is an elastic 
member What packing of the elastic member 20 which is polyurethane rubber had prepared in the 
clearance space of the sleeve 21 made of nitrile rubber and a flexible tube 9 without the 
clearance is obtained. 
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[0045] Next, actuation is explained. A flexible tube 9 is filled up with a refrigerant, when internal 
pressure is added, it is stopped by the nitrile rubber from which the elongation of a flexible tube 
9 was reinforced with the mesh 22 made of rubber, and stress does not concentrate, but is 
distributed by the particular part of a flexible tube 9, and the pressure resistance of a flexible 
tube 9 can be improved. Furthermore, since the sleeve 21 made of nitrile rubber is reinforced 
with the mesh 22 made of rubber, pressure resistance still higher than the structure which 
combined the sleeve 21 and polyurethane rubber 20 made of nitrile rubber of the gestalt 3 of 
operation and the gestalt 4 of operation can be acquired. 

[0046] Moreover, polyurethane rubber 20 distributes and the stress by vibration can also prevent 
the stress concentration by vibration, and destruction. Furthermore, the periodic-damping ratio 
at the time of vibration also goes up by the internal damping of polyurethane rubber 20, and 
there is effectiveness equivalent to the case where a periodic-damping machine is attached to a 
flexible tube 9. Therefore, the die length of refrigerant piping can be shortened, the tooth space 
which moreover arranges refrigerant piping is small, and ends, and the miniaturization of a unit of 
it is attained. Moreover, since it can manufacture without being able to obtain packing of 
polyurethane rubber 20 and needing big metal mold by impregnation of liquefied polyurethane 
rubber 20 according to the configuration of a flexible tube 9, and a dimension with the gestalt 6 
of this operation, the flexible tube of the low cost excellent in pressure-proofing and oscillating 
absorptivity can be obtained, and the air conditioner of low cost can be offered. 
[0047] Gestalt 7. drawing 9 of operation is the perspective view showing the outline of the 
sleeve made of nitrile rubber which constitutes some flexible tubes of the gestalt 7 of this 
operation. 23 is a sleeve made of the nitrile rubber of a cross-section rectangle configuration, 
sets spacing to the flexible tube 9 in the gestalten 3, 4, and 5 of operation, or the gestalt 6 of 
operation, and the method of the outside, and. unlike the sleeve 21 made of nitrile rubber 
arranged in the said alignment, has the elastic direction. 

[0048] Next, actuation is explained. Vibration of a compressor is as small as vibration of a normal 
or the vertical direction can be disregarded with about 0.05, when vibration of the connection 
direction is set to 1 . Thus, if only one direction has flexibility, vibration generated in the 
compressor 1 is decreased, effectiveness which is clear to the unit vibration level comparison 
shown in drawing 13 is acquired, and vibration of the outdoor unit of an air conditioner can be 
reduced more sharply than the outdoor unit which is not using the flexible tube, moreover, the 
case where vibration of the disturbance under transportation etc. is received since what is 
necessary is to have had only the flexibility which can fully absorb vibration of a compressor in 
the required direction — the configuration of the gestalt 7 of this operation — **** — if it is, 
since an unnecessary vibration can be suppressed, effect which it has on other refrigerant pipe 
fittings can be lessened, and improvement in the dependability of an outdoor unit can be aimed 
at. 

[0049] Moreover, although the elongation of shaft orientations arises when a flexible tube 9 is 
filled up with a refrigerant, only in the flexible tube 9 made from stainless steel, according to 
deformation, stress concentration happens and plastic deformation or destruction arises. 
However, it distributes without stress concentrating on a specific part by the polyurethane 
rubber 20 prepared in the concave heights 1 7 exterior of a flexible tube 9 without the clearance, 
and the elongation of a flexible tube 9 can be regulated. About the direction of bending, sufficient 
flexibility required for oscillating absorption is acquired by the above-mentioned polyurethane 
rubber 20. Therefore, vibration of a compressor 1 is absorbed by the flexibility of the direction of 
bending, with pressure resistance maintained. 

[0050] It is the sectional view in which gestalt 8. drawing 10 of operation is the refrigerant piping 
diagram of the compressor circumference of the outdoor unit of an air conditioner, draw ing 1 1 is 
the plan of drawing 10 , and drawing 12 (a) shows the flexible tube of the gestalt 8 of this 
operation. Drawing 12 (b) is the side elevation showing the outline of the flexible tube of the 
gestalt 8 of this operation. In drawing, 14 is the outdoor unit base of an air conditioner, and it is 
connected on the way with the change-over valves 3, such as a four way valve, by the inhalation 
piping 4 through the accumulator 5 in the compressor 1 while it is carrying out installation 
support of the compressor 1 elastically by the vibroisolating material 2. Moreover, a compressor 
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1 and the change-over valves 3, such as a four way valve, are connected by the regurgitation 
piping 6. Furthermore, the suction pipe 7 and discharge tube 8 which are connected to the heat 
exchanger which is not illustrated are connected to the change-over valves 3, such as a four 
way valve. 1 7 is bellows tubing made from the stainless steel of the above-mentioned flexible 
tube 9, and is connected to the inhalation piping 4 as refrigerant piping by the weld zone 18. It is 
the sleeve made of nitrile rubber of the shape of a cross-section rectangle arranged so that the 
flexible tube 9 in which 1 9 was formed in of the concave heights on bellows, and 23 was formed 
with the above-mentioned bellows tubing 17 made from stainless steel might be wrapped in, and 
while it is short in the connection direction of a compressor 1 and accomplishing the direction of 
a normal for a long time, lock out side 23c was formed in one side, and the polyurethane rubber 
20 which is an elastic member without a clearance filled up the clearance between the bellows- 
like concave heights 1 9 of a flexible tube 9, and it has prepared in it. 

[0051] Next, actuation is explained. Vibration of a compressor 1 reaches propagation and a 
flexible tube 9 in an accumulator 5. Since vibration of a compressor 1 is as small as vibration of 
the normal or the vertical direction of the oscillating smallness of a compressor, i.e., the 
direction, can be disregarded with about 0.05 when vibration of the tangential direction of the 
oscillating size of a compressor 1, i.e., the direction, is set to 1, as shown in drawing 1 1 If it 
becomes the direction of flexible smallness and only one direction has flexibility, the direction of 
an arrow head of a the direction of a flexible size, and the direction of an arrow head of b 
Vibration generated in the compressor 1 is decreased and vibration of the outdoor unit of an air 
conditioner can be reduced more sharply than the outdoor unit which the almost same 
effectiveness as the unit vibration level comparison table shown in drawing 1 3 is acquired, and is 
not using the flexible tube. 

[0052] Therefore, a flexible tube is connected to a serial in the middle of refrigerant piping 
connected between a compressor and change-over valves, such as a four way valve, with the 
gestalt 8 of implementation of this invention. And since the connection direction of the 
oscillating size of a compressor, i.e., the direction, is used as a cross-section rectangle-like 
short hand at a compressor and the normal of a compressor or the vertical direction of the 
oscillating smallness of a compressor, i.e., the direction, is arranged as cross-section rectangle 
like straight side Since it has the direction where the sleeve itself is elastic, while being able to 
reinforce a flexible tube and making good the reinforcement and oscillating absorptivity over 
pressure resistance and bending stress, without losing the flexibility of bending of a required 
direction The die length of refrigerant piping can be shortened, and since the tooth space which 
moreover arranges refrigerant piping can be made small, it has the effectiveness whose 
miniaturization of a unit is attained. 

[0053] Furthermore, without needing big metal mold, since packing which it is by impregnation ot 
liquefied polyurethane rubber, and is elastic members, such as polyurethane rubber, can be 
obtained according to the configuration of a flexible tube, and a dimension, it can manufacture 
easily using a terminal seal member, the flexible tube excellent in pressure resistance and 
oscillating absorptivity can be obtained by low cost, and it has the effectiveness of offering the 
air conditioner of low cost. 

[0054] Moreover, it is ****** to be able to lessen effect which it has on other refrigerant pipe 
fittings, and to aim at improvement in the dependability of a unit, since an unnecessary vibration 
can be suppressed when vibration of the disturbance under transportation etc. is received, since 
what is necessary is to have only the flexibility which can fully absorb vibration of a compressor 
in the required direction with the gestalt 8 of implementation of this invention. 
[0055] Furthermore, with the gestalt 8 of implementation of this invention, although the flexible 
tube is used for a part of inhalation piping, a flexible tube may be connected to both regurgitation 
piping or regurgitation piping, and inhalation piping at a serial. 

[0056] The gestalt 9 of implementation of this invention is explained about drawing below gestalt 
9. of operation. In drawing 14 , the inactive gas nozzle to which the flexible tube according [ 9 J 
to the gestalt 1 of the above-mentioned implementation thru/or the gestalt 8 of operation, piping 
for which 4 is connected to this flexible tube 9, the ring-like low material by which 12 is inserted 
in the edge of the above-mentioned flexible tube 9, and 13 spout the electrode for high- 
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frequency induction heating at the time of RF low attachment in piping, and 24 spouts inert gas, 
and 25 are air nozzles which spout cooling air towards a flexible tube 9 after RF low attachment 
termination. The exterior serves as the configuration where the inhalation piping 4 clung, to the 
both ends of cylinder-like rubber section 20a, and a flexible tube 9 has [ as opposed to / 
especially / heat ] weak rubber section 20a. 

[0057] Hereafter, an operation is explained. First, the ring-like low material 12 is inserted in the 
insertion side 4a edge of the inhalation piping 4 of flexible-tube 9 both ends. Insertion connection 
is made at the edge of inhalation piping 4b of the side in which this edge is inserted. At this time, 
the ring-like low material 12 is fixed so that the end face of inhalation piping 4b may be hit. Next, 
the connected inhalation piping 4a and 4b is arranged to the high-frequency-induction-heating 
electrode 13. At this time, the high-frequency-induction-heating electrode 13 is arranged around 
a piping insertion connection. 

[0058] Next, the inactive gas nozzle 24 is arranged so that inert gas can be spouted in the 
inhalation piping 4. First, it blows off and inert gas is made into the condition that inert gas was 
full in piping. This prevents oxidation by the heat of a flexible-tube 9 inside front face. And high- 
frequency heating is carried out with the high-frequency-induction-heating electrode 1 2. 
Thereby, since only the connection parts of a flexible tube 9 and the inhalation piping 4 are 
heated locally, low attachment is carried out, without heating rubber section 20a. 
[0059] Air is spouted after low attachment termination until piping is immediately cooled towards 
the inhalation piping 4 of a flexible tube 9 from the cooling air nozzle 25. Migration of the heat 
from the connection part of the flexible tube 9 and the inhalation piping 4 by which low 
attachment was carried out by this to an elastic member 20 is lessened, and a flexible tube 9 is 
protected. 

[0060] Although the gestalt 9 of gestalt 1 0. of operation and the above-mentioned 
implementation explained low attachment of a flexible tube 9, the same effectiveness as the 
gestalt 9 of the above-mentioned implementation is done so also about low attachment of a 
weak device to heat. Moreover, when a high-frequency-induction-heating process automates, 
there is little dispersion in low attachment and it can carry out. 

[0061] Even if it becomes with the structure where of insertion side piping 4a of a flexible tube 9 
and piping 4b of the side inserted are connected to the gestalt 1 1. pan of operation on the 
contrary although the ring-like low material 12 is inserted in the inhalation piping 4a edge of a 
flexible tube 9 and insertion connection of this inhalation piping 4a edge is made at the edge of 
inhalation piping 4b with the gestalt 9 of operation, effectiveness equivalent to the gestalt 9 of 
the above-mentioned implementation is done so. 

[Effect of the Invention] Refrigerant piping for air conditioners concerning claim 1 or tnis 
invention hereafter In refrigerant piping for air conditioners for which the flexible tube was 
connected to the serial in the middle of refrigerant piping connected between the compressor 
and the exterior unit Since the external surface of the concave heights of the flexible tube 
formed in the shape of bellows and a weld zone with refrigerant piping considered as the 
configuration covered without the clearance by the elastic member which has the concave 
heights inside and cylindrical external surface corresponding to the above-mentioned concave 
heights While reinforcing a flexible tube, improving reinforcement and oscillating absorptivity to 
proof-pressure bending stress and being able to shorten the die length of refrigerant piping, 
without losing flexibility, it has the effectiveness which corrosion etc. stops being able to 
generate easily in a weld zone. 

[0063] Refrigerant piping for air conditioners concerning claim 2 of this invention Since the 
division object in alignment with the longitudinal direction of a sleeve which has the concave 
heights inside which opposes the concave heights external surface of a flexible tube considered 
as the configuration currently attached in the concave heights outside of the above-mentioned 
flexible tube Since the division object in alignment with the longitudinal direction of the pipe 
made of nitrile rubber which has a concave heights inside has high productivity and an 
attachment activity is also easy, it has the effectiveness of reducing a manufacturing cost. 
[0064] Refrigerant piping for air conditioners concerning claim 3 of this invention has the 
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effectiveness of raising productivity and obtaining the flexible tube formed in the shape of 
bellows, and the flexible tube which was excellent in pressure resistance and oscillating 
absorptivity since it considered as the configuration to which shock absorbing material is 
prepared without a clearance, and is stuck and shock absorbing material was prepared according 
to the configuration of a flexible tube, and the dimension by low cost. 
[0065] Refrigerant piping for air conditioners concerning claim 4 of this invention Since it 
considered as the configuration to which the buffer made in the low elastic member is prepared 
without a clearance, and is stuck from the sleeve of the elastic body of the method of outside in 
the clearance space of the flexible tube formed in the shape of bellows, and the sleeve of the 
elastic body which kept spacing in the method of the outside, and was arranged in the said 
alignment While it comes out to obtain packing of the buffer of low elasticity from the sleeve of 
an elastic body, it has the effectiveness of excelling in pressure resistance and oscillating 
absorptivity, and raising productivity, and obtaining the flexible tube of low cost. 
[0066] Refrigerant piping for air conditioners concerning claim 5 of this invention To the 
clearance space of the flexible tube formed in the shape of bellows, and the sleeve of the elastic 
body which kept spacing in the method of the outside, and was arranged in the said alignment 
Since it considered as the configuration which the buffer was prepared without the clearance, 
and was stuck and equipped the inside or the periphery section of an elastic member with the 
mesh for reinforcement It has the effectiveness which reinforces a flexible tube, improves 
pressure resistance, the strength property over bending stress, and oscillating absorptivity, can 
shorten the die length of refrigerant piping, makes small the tooth space which arranges 
[ whether it is also ** or ] refrigerant piping, and enables the miniaturization of a unit, without 

losing flexibility. t 
[0067] Refrigerant piping for air conditioners concerning claim 6 of this invention has the 
effectiveness of excelling in pressure resistance and oscillating absorptivity, and raising 
productivity, and obtaining the flexible tube of low cost while it comes out to obtain packing of 
the buffer of low elasticity from the sleeve of an elastic body, since it considered as the 
configuration to which the buffer made in the low elastic member is prepared without a 
clearance, and is stuck from the sleeve of the elastic body of the method of outside. 
[0068] Since the sleeve considered as the configuration which has elastic directivity by the 
shape of a cross-section rectangle, even when vibration of the disturbance under transportation 
etc is received, refrigerant piping for air conditioners concerning claim 7 of this invention can 
suppress an unnecessary vibration, and can lessen effect which it has on other refrigerant pipe 
fittings, and can aim at improvement in the dependability of an outdoor unit. 
[0069] Refrigerant piping for air conditioners concerning claim 8 of this invention In the air 
conditioner by which the flexible tube was connected to the serial in the middle of refrigerant 
piping connected between the compressor and the four way valve Since shock absorbing 
material is prepared in the clearance space of the flexible tube formed in the shape of bellows, 
and the sleeve which kept spacing in the method of the outside, and has been arranged in the 
shape of a cross-section rectangle without a clearance, and was stuck to it and the sleeve 
considered as the configuration which has elastic directivity Since it has the direction where the 
sleeve itself is elastic, reinforcement of a flexible tube can be performed without losing the 
flexibility of bending of a required direction. Pressure-resistant oscillating absorptivity is made 
good and the die length of refrigerant piping is shortened, and since the tooth space which 
moreover arranges refrigerant piping can be made small, it has the effectiveness which enables 
the miniaturization of a unit. . 
[0070] The manufacture approach of refrigerant piping for air conditioners concerning claim y ot 
this invention A flexible tube is inserted in and equipped with ring-like low material in case low 
attachment welding of the refrigerant piping connected to a flexible tube and this flexible tube is 
carried out. Insertion connection of this edge is made at the edge of refrigerant piping at which it 
connects with a flexible tube. Low material After wearing immobilization, Since low attachment 
welding was carried out by the RF low attachment approach and it considered as the approach 
of spouting air in refrigerant piping after low attachment welding termination, blow.ng off inert gas 
into refrigerant piping It is effective in carrying out low attachment welding and being able to 
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manufacture ** and heat deterioration in the condition with little dispersion, while heat to ** 
also lessens a weak flexible tube to heat. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline perspective view showing refrigerant piping for air conditioners by the 
gestalt 1 of implementation of this invention. 

[Drawing 2] The sectional side elevation showing the flexible tube by the gestalt 1 of 
implementation of this invention. 

[Drawing 3] The decomposition perspective view showing the flexible tube by the gestalt 2 of 
implementation of this invention. 

[Drawing 4] The sectional side elevation showing the flexible tube by the gestalt 2 of 
implementation of this invention. 

[Drawing 5] The sectional side elevation showing the flexible tube by the gestalt 3 of 
implementation of this invention, or the gestalt 4 of operation. 

[Drawing 6] The explanatory view which carries out tubing to manufacture of the flexible tube by 
the gestalt 3 of implementation of this invention. 

[Drawing 7] The side elevation showing the flexible tube by the gestalt 5 of implementation of 

this invention. . 

[Drawing 8] The side elevation showing the flexible tube by the gestalt 6 of implementation ot 

this invention. ... * i * 

[Drawing 9] The perspective view showing the sleeve of the flexible tube by the gestalt / ot 

implementation of this invention. 

[Drawing 10] The important section side elevation showing refrigerant piping for air conditioners 
by the gestalt 8 of implementation of this invention. 

[Drawing 11] The plan showing refrigerant piping for air conditioners of drawing 1 0 . 
[Drawing 12] a is the front view showing the flexible tube by the gestalt 8 of implementation of 
this invention, b is the important section side elevation showing the flexible tube by the gestalt 8 
of implementation of this invention. 

[Drawing 13] The related Fig. showing the unit vibration level comparison at the time of using the 
gestalt 1 of implementation of this invention. 

[Drawing 14] The front view of the low attachment condition of refrigerant piping for air 

conditioners which shows the gestalt 9 of implementation of this invention. 

[Drawing 1 5] The perspective view in which cutting and lacking a part of air conditioner by the 

first conventional example of this invention, and showing refrigerant piping. 

[Drawing 16] The perspective view in which cutting and lacking a part of air conditioner by the 

second conventional example of this invention, and showing refrigerant piping. 

[Drawing 1 7] The side elevation showing the flexible tube by the conventional example of this 

invention. 
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[Drawing 18] The sectional side elevation showing the important section of the flexible tube of 
drawing 17 . 

[Drawing 19] The perspective view showing the conventional low attachment approach. 
[Description of Notations] 

1 Compressor, 3 Change-over Valve, 9 Flexible Tube, 12 Ring-like Low Material, 13 Electrode for 
High Frequency Induction Heating, 17 Bellows Tubing, 18 Weld Zone, 19 Concave Heights, 20 
Elastic Member, 21 Sleeve made of Nitrile Rubber, 22 Mesh, 23 Cross-Section Rectangle-like 
Sleeve, 24 Inactive Gas Nozzle, 25 Air Nozzle 



[Translation done.] 
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y-ih z o \cm&smRxf^mm^u^hrc 
mmz&\u mitz&%tm5icmm<, -yv>v 

s#ttgW2 o <Dmmtmm% < mnc$>(Dm%t>ft 

[0037] wcmmc^rmmtZo ^m^9icn 

- MJ /l/rf ASX U -7 2 1 # P£ y=rM?a&S» 

2 O&tf-h U^dA^c0XU-^2 1 fc<fc 

- FU;l/^AS7.U-^2 l^ttitSC^CiO, S 

[0 0 3 8] Sfe, d©«W©^8SO««83T?ti, RTS! 

[0039] *&«c, £<DMw<Dmmmm3?iz, t> 

[0 0 4 0] £ffO)gflR4. ±B2afc©iBtR3Ttt* rT 

c ommomMonm 4 t?„ Mm® 

5 0-8 0JKOlBHT?»RSnTlf'»*. 
[0 0 4 1] CtiK**), - hU;l/diA«!XU-72 1 

*fffc«t0, ^hU;VnA^XU-7' > 2 1 fcrtasfciSA 
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[0042] mm<Dmm5. ±mmm<omm3$>^m 

-72 1ft, P3faf«JS*t^^70"fe01ffe5*V 07 
2 1 a fc(DOT^fc7P^>'d r AT*fe53W4g|5W2 0 
[0 0 4 3] £(Dmn(DnM<D&M5'?te. 4S*^-;1/ 

fcj&it-r s c i: # -e * s &gig# '>& < * 

[0 0 4 4] M1M<DBm6. B8tt, C<D^flS©J#B6 
©BJ^ i g©« ; &^t-{PJjiTffilll"e$> So 0 8 cfc 9 

- hU;l/dAiSXU-72 lJfcHi&WKEIRU 

9 1 - h u ;i/drA»xu-72 i (omm^m^mmm 
~£Zbz>mM.<D<y vzy-dh. 2 o \z%mm\&^wm\ 

1 t^m^9 t<DmM£Mfcyu*y3L> 

[0 0 4 5] ^{cSj^tC-QV^T^fSo RH««9fcJ* 

*&n, sfe, pj^9©#s^c^^«^-r^ 

6C, ^hU;V3 % AI^OXU-72 lfcW^ao^v^ 
ffi 4 O- h U U -7 2 1 9 VdfA 2 

[0 0 4 6] ^fc, SftKiSJB^fef P^V'drAZO 

t^T'^So Set, VU$y3L>2 0 <D\H3ffiMfc& 
K) mWi^<DWmWMVc^1f K> > rJIWS 9 tig»)Mst§ 

y a'A 2 0 oaxt* u-^ y^A 2 0 
[0047] mmoMM7. m9&s cvnmo&m 



(6) 



[0048] mcmftK-o^xmwtZo mm.<vmm 
mwiit. 0 1 stc^-r^-y hMWiis^frttM^mtofc 10 

BSC fctfTSSo 

[0 0 4 9] Sfc, R^9fc?Wi*9l5«*tlfcfc*, 

Atf**** c i: a < #tfc£fu mans 9 *»w 
rfA 2 0 fcj; D^!RlKK:^ftft#ft^&tta^^#£l^ 
J; DfflB* l ©ISiJjfcMnrSo 

[0050] mmmms. m 1 0 smtiifnii©^ 

0©±BffH"C*!K 012 (a) li, 2L©^fifi©JgJ88 

©RiB£S»rfTffiHo 012 (b) \$c(DW&mm 

4 {i^»»ftl«©^3-- v b SS^ 2 J; 0 
i;tii^ABB < g4t 5 fct)jift>{c7+aAP-^5^LT 

1 H7j#& EOWWkft 3 tiHtt+JSam 6 tc «fc o 

T^ftU^SS»ffiK:SasnSiRX*7 43<fctfi!tHiB8 40 
tfgSKSttTV^o 1 7tt±BflIJ«»9©Xf->UXS! 

1 8ft«fc?)gasnT^So 1 9 ttffiBB±©Hi&8. 2 
3&±IB7.-fyl'7.1KP-X < Sl 7fc«fct)JftSSttfc 
bJ^S 9 5 fcSBK LfcfrffifcEMK©- h U 

j**ttn*j:&g<j8*-fcw^ -»KBJ«B2 3c«}pja 
bTRi^9©tew^Hiagp 1 9 £©wc«Mft< 

x 50 
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[0051] sfctttffteov^TKwrSo fflnai ©is 
Kitt7+aAu-^5*et>t), niwgg^jif 3o he 
*fn i ©igift^H i i fcjjvr <t 5 ict(*ttffik bp^jbs 

« l ©»*©73lp]©lgWj£ l £f S fcttfcS Wi 

±t*i«o, w%j±wm(onm'h<Djjfa<Dnmte®o. o 

5 < P>WJn£V>©T?, a©^0l7?lRltinI^ 

14*©^ b©^EP7alRl«Bl^tt^©^^^0, 1 

fck, 0 1 3tc^-Tar.<y h®ftwwj±«£fc«{£fiffi8 

[0052] Lfc^oT, commmm^mms^i. 

tflflk BP^ffiM©|g»A©7?lB!§»rffi^«©^^^ 
U ff«©^fe5VHi±T^lPl> BP-*3> J±«©^ 

ij/jN©73[6i^»f®^«©*^^ urs»sn-cv^© 

[0 0 5 3] $ 5 fc, Rl«¥f©*^ ^mfc-fr^-ST* 
^S% J &St-r«ci:ft<H Ifctc^^WWtftfflv^rH 

[0 0 5 4] C©«WO*«IO»IR8"ett, EH 

^©SKl^+^fc WRT?* S ^^©Bj^tt^^Sft*^ 

^fc«^ ^SBft®»**P^«ci:^T»#*©^ flfi 

[0055] «e»^> cnmnvmmmms-?^ » 

A@BS©-g|5^^W ; fe^fflL'^ , '^*^ RtWBWSfe 
ttttttilBetB5AKW©M^^nI^ ; &*^ l J^^ , - T 

[0056] mmomm9. wt, c©f§w©*ffi©ff2 

ffig^Hfcov^T^T^o 01 4fcfev»T, 9ti±iB 
^©fl2«lft^L^W©JBH8fc«fc3fff8S* 4tic: 

©ojjim 9 tsiR^naE^ 1 2 &i±8ewt 9 ©^ 
»ctii6jA*n§ u y^oftt, 1 3 tt«attn*w 
tt^©«isi?SK#Mffl«ii^ 2 4 ttKertt^att* 

x%«aj-r§^S'l4^x/X;K 2 5««jajgn^#^ 
it?**. Rr*Wf9tt, ^®±«P3t§J«©^Ag|52 0 a 
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ommm ae^ 4 im d n^mmtK^xis 1 , =r 
[0057] wt> ttmK^xwmtZo >;> 

yt*cn 1 2 £ BjHt¥f 9 PMSOIRAEg 4 Ojf Af!l 4 
aiSBKctti&i&tro C©*$g|5£ffiA2n£«<D®AEW 

2li!»AEB4b©ttflBlcSfcS«fc3li:B£ , r3o # 

tc, sgRL^HXiev4a, 4b&xjasmtttaiMNi 
mmmtnmnmi 3 ■tmw2n%& $ ic-?&o 10. 

[0 0 5 8] &fc, KAffi i »4^{C^?S14^X^lStti-p 
jg14#X%«WU ^Stt#XtfEWftfc^Lfc#cSl 

SB&iL-rSo ^br, itjMi$s§2f2iPt&*i 1 

[0 0 5 9] D^#tt»7*^ jS-BK^ai^/X;U2 
5fr6>, ^W9©%AE^4fciWTE&W^£n 20 

« 9 i: © AE^ 4 0ffiR8#*P 6 2 0 ^\o»o 

[0060] mmmm 1 o. t ±ie*sfs©^9 

tii*on ^fttffc^VT t>±ffi*fife©JBIB 9 i: PI 

[0061] mmonmi 1. *sg©^9-e 30 

ti U y 1 2 ^Rl^e 9 ©©ABB® 4 a MIC 

COBSASBB4 a^*!RAES4 bOHfflP 
fc«l*JSttbT^*#V. Wg9<D«tA{IJE©4 a tm 

[0 0 6 2] 

^EW©^fc^s*wy^if£nft£Misffl« 
mm%<mfrnx^%mi$.£Lrc<Dx\ Tsnatts^sc 

[0 0 6 3] C®5IWO»««2K«*S«S»l«ffl? ! & 
Wr^XU-y©S^73lRltfc v o/c53-»J^^ ±ErH* 
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nitwmtt.* £m&tm<. m.ttiWM$>ffi%x°&z> 
[0064] £<Dnm<Dn^M3\z%^mmmmn 

[0065] z (D%wvm%m 4 \z&%Q<mMmn 

tlBPII*«v^TRi&Wk:EK*nfc»tt#0^ 'J 
©KUfflSSIH'V tt#©3Wfcf*©* U -7 «fc t) flSWtSW 

fz(0X\ #14^07, U —7" J: 0 ftOJEWft 

[0 0 6 6] C©«WO»3^5fC«5Sa»ffi]affl?& 
«E«H\ ^n-X^tcffM$n/c:Rr^i:^ 

^<L, ^«E i tOfi? ; &^li^^> <^fe^«E^«r 

[0 0 6 7] il(Df8B^Oll*lR6{i:fI^Smsi^tlffli^ 
*fc«»flc«l»l«a<»tt»IIStiTi'»*«Wli:UfcO 

*°o 068] c(D^m<DmMm7 Km^mmmn 

LX^m^tLtc(DX\ H38'f'&K©tta©JB»*£ 

^Ee^p a ptc^x.?,^»^>^< -e^> ^o^a- 

[0 0 6 9] Z<DftWOn$&8fc&%Q%M%l j ®ftfi i 
^■^TKrffi^fc^Eg^nfcX U -^fcOBRIBSIffl 
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[0 0 7 0] C 9 tC«5S«S»I«ffl^ 
[HiB0W¥*»Wi] 

[Hi] d (0§m<oMM(OmM 1 1 «t S^5M*ftJ«ffl 

[02] c (D3m<DMi&o]&Wi i fc«fc a Rr^g^-r 



[0 3] c©5»BOli8to»ll2fcJ:*^«ff*w"r 20 

[0 4] C<D^m<DmM<DnM2lCX^aiW^^t 



[us] c ommommomm 3 $ rcimmmm a 

[06] co«W©3«tO»«3K:J:*i?rtWfOiBfi 
[0 7] £<Dftffl<DmM<D&t& 5fcJ:S1«riOTF*Wi* 
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[09] Cfl!)«W0*ailO»«7KJ:SRr««O^y 

-7'^^-rMH0c 

[010] d <omn<oMM(D^m 8 k * £> ^atwftrti 

[011] 010 ©ffi*OTO«fflfciM*^±Bi 
Ho 

[012] a C <Df%m<DMM<Dl&B 8 <t 5 

«^^-rggPiJfS0o 

[013] e <D%m<DnM<D&m 1 sffl^fti^oa 
^ hjgisw^ntiB^f re^0o 

[014] c ommoniMo&m 9 fcas-r^aasatti 
fflmsES©o •>#ttmioiEffl0o 

[015] c fiD^SWoS— * asmp&Hi 
[016] C <DfiSfiC>!f!-C>$*W^ J: *«a*MW«i 

[017] c omioxs&mfc * sBia«*^i"fliiB 

Ho 

[0i8] 017 ORrMewgap^-TiJKiOTo 

[019] t*©n SrtttttfffifcaSt-fHBH. 

[t$#©PK] 

1 J£» 3 9 nHftS, 1 2 U 

p^M, 13 WHiSW»liPl!W«fc i 7 ^p-X 

w> 1 8 1 9 km, 2 0 #i4gw, 2 

1 - hU;l/di*«^y-^ 2 2 ^y>^ 2 3 
WIBSBttay-^ 2 4 ?Rgtt#x/X;k 2 5 
£«/X;k 



[08] c (Dftwvnmmm 6 t ± * ^am*** * 30 
[01] 

16 

1 ! 

2 • fim** 

15 : t?m«**«» 





17 1 *CO-Xtf 

18 1 

19 : QBiST 

20 : ?U?V:f£ 



[09] 



[0 5] 
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#M¥9- 1 5 2 2 3 2 



[03] [04] 
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